The skin as the outermost barrier of the body represents the first line of defense against invading pathogens and physical or chemical stress. The toll-like-receptors (TLRs) and complement system as ancient danger sensing mechanisms are supposed to communicate to trigger the inflammatory response. The expression of the C3a receptor (C3aR) on human keratinocytes, which constitute the upper epithelial layer of the skin, has been detected by us in a previous report. To study the molecular interplay between TLRs and complement we examined the regulation of the C3a/C3aR axis in human keratinocytes by treatment with different TLR ligands. We stimulated keratinocytes via i) the TLR4 with LPS, ii) the TLR9 with unmethylated CpG DNA and iii) the TLR3 with Poly I:C, which mimics double-stranded (ds) RNA. The expression of C3 and C3aR were investigated by quantitative PCR, and by flow cytometry. We detected a significant up-regulation of C3 and C3aR expression upon stimulation with Poly I:C on human foreskin keratinocytes and on root sheath keratinocytes. Stimulation of TLR4 and TLR9 showed no effect on the regulation of C3 or C3aR expression. Cathelicidin antimicrobial peptide LL-37 further augmented the C3 and C3aR expression induced by the Poly I:C. Of note, an up-regulation of cathepsin L expression, which has recently been described to cleave C3 into active C3a and C3b fragments intracellularly, and consequently enhanced intracellular levels of C3 were detected in response to TLR3 stimulation in human keratinocytes. We could demonstrate that C3 and C3aR are up-regulated on human keratinocytes upon stimulation with the TLR3 ligand Poly I:C. LL-37 enhances the expression levels of C3 and C3aR. Moreover, our data point to a possible crosstalk between sensors of danger such as TLRs and complement, resulting in intracellular complement activation by up-regulation of the C3aR, cathepsin L and the C3a fragment in human keratinocytes.
TLR3 and LL-37 induced up-regulation of C3 and C3a receptor expression in human keratinocytes S Mommert, L Doenni, P Szudybill and T Werfel Department of Dermatology, Division of Immunodermatology and Allergy Research, Hannover Medical School, Hannover, Germany The skin as the outermost barrier of the body represents the first line of defense against invading pathogens and physical or chemical stress. The toll-like-receptors (TLRs) and complement system as ancient danger sensing mechanisms are supposed to communicate to trigger the inflammatory response. The expression of the C3a receptor (C3aR) on human keratinocytes, which constitute the upper epithelial layer of the skin, has been detected by us in a previous report. To study the molecular interplay between TLRs and complement we examined the regulation of the C3a/C3aR axis in human keratinocytes by treatment with different TLR ligands. We stimulated keratinocytes via i) the TLR4 with LPS, ii) the TLR9 with unmethylated CpG DNA and iii) the TLR3 with Poly I:C, which mimics double-stranded (ds) RNA. The expression of C3 and C3aR were investigated by quantitative PCR, and by flow cytometry. We detected a significant up-regulation of C3 and C3aR expression upon stimulation with Poly I:C on human foreskin keratinocytes and on root sheath keratinocytes. Stimulation of TLR4 and TLR9 showed no effect on the regulation of C3 or C3aR expression. Cathelicidin antimicrobial peptide LL-37 further augmented the C3 and C3aR expression induced by the Poly I:C. Of note, an up-regulation of cathepsin L expression, which has recently been described to cleave C3 into active C3a and C3b fragments intracellularly, and consequently enhanced intracellular levels of C3 were detected in response to TLR3 stimulation in human keratinocytes. We could demonstrate that C3 and C3aR are up-regulated on human keratinocytes upon stimulation with the TLR3 ligand Poly I:C. LL-37 enhances the expression levels of C3 and C3aR. Moreover, our data point to a possible crosstalk between sensors of danger such as TLRs and complement, resulting in intracellular complement activation by up-regulation of the C3aR, cathepsin L and the C3a fragment in human keratinocytes.
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Expression of toll-like receptor 3 is increased by interferon g in primary human keratinocytes R Panzer and E Proksch Clinic for Dermatology, Allergology and Venerology, University Clinics Schleswig-Holstein, Campus Kiel, Kiel, Germany The innate immune system supports the physical skin barrier in antimicrobial defense. Human keratinocytes constitutively express various members of the toll-like receptor (TLR) family important for innate immunity including TLR3. TLR3 detects double-stranded and is therefore believed to be involved in recognition of viral infections and in wound healing. Recently upregulation of the interleukin (IL)-23 after TLR3 stimulation has been described. We investigated if TLR3 expression is stimulated by cytokines in human keratinocyte culture in vitro. The expression of human TLR3 mRNA was assessed by realtime PCR analysis and subsequent gel electrophoresis for verification. Keratinocytes were stimulated by cytokines which have been described to be involved either in Th1 or Th2 dominated immune responses:
IL-1b, IL-4, IL-5, IL-6, IL-15, IL-17, IL-18, IL-20, IL-31, interferon (IFN) g, tumor necrosis factor a and tissue derived growth factor a. We found a significant upregulation of TLR3 expression by stimulation with IFNg. As IFNg is a typical Th1 cytokine TLR3 may play a role in the maintaining inflammation in psoriatic skin by induction of IL-23.
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MicroRNA-146a suppresses IL-17-mediated skin inflammation and is genetically associated with psoriasis A Srivastava, P Nikamo, W Lohcharoenkal, D Li, F Meisgen, N Landén, M Mona Ståhle, A Pivarcsi and E Sonkoly Dermatology and Venerology Unit, Department of Medicine, Karolinska Institutet, Stockholm, Sweden Psoriasis is an immune-mediated inflammatory skin disease with dysregulated interaction between keratinocytes and immune cells, where activation of IL-17 signaling is central in the pathogenesis. Little has been known about the role of non-coding RNAs, including micro-RNAs, in the predisposition to psoriasis. The genetic association of the functional polymorphism within the microRNA-146a (miR-146a) precursor (rs2910164) to psoriasis was assessed on a Swedish cohort of 1546 psoriasis patients and 1526 controls. A strong protective association of rs2910164 with psoriasis, in particular with early-onset disease, was found. Using the imiquimod-induced mouse model of psoriasis, we demonstrate that mice genetically deficient in miR-146a display earlier onset and exacerbated pathology of skin inflammation, with increased skin thickness and erythema, epidermal hyperproliferation, increased neutrophil infiltration as well as increased expression of IL-17-induced keratinocyte-derived inflammatory mediators. Strikingly, miR-146a-deficient mice fail to resolve inflammation after discontinuation of imiquimod-challenge. Functionally, miR-146a regulates the sensitivity of keratinocytes to IL-17: its overexpression suppresses while its inhibition enhances IL-17-induced inflammatory responses. Moreover, miR-146a impairs the neutrophil chemoattractive capacity of keratinocytes. Finally, delivery of miR-146a mimics into skin alleviates psoriasiform skin inflammation, with suppression of IL-17-signaling, decreased epidermal proliferation and neutrophil infiltration. Our results highlight the role of micro-RNAs in psoriasis susceptibility and define a crucial role for miR-146a in the restoration of skin homeostasis after an inflammatory challenge by suppressing IL-17-driven inflammation.
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Cathepsin S is up-regulated in psoriatic inflammation and activates the pro-inflammatory cytokine IL-36g JS Ainscough, T Macleod, A Alase, A Latzko, M Whittmann and M Stacey University of Leeds, Leeds, United Kingdom The interleukin (IL)-1 family of cytokines are fundamental regulators of the innate immune system, serving to orchestrate inflammation. The recently described IL-1 cytokines IL-36a, IL-36b and IL-36g have been associated with psoriatic inflammation. IL-36g is highly expressed in activated keratinocytes and is the main epidermal IL-36 agonist. As with other IL-1 family members, IL-36 cytokines are expressed as inactive precursors and must be truncated by specific proteases to become bioactive. Proteases involved in the cleavage of other IL-1 family members (e.g. caspase 1) do not activate IL-36 molecules. Therefore, our aim was to identify the protease/s responsible for IL-36 activation and explore the potential importance of this activation in psoriasis. Using a keratinocyte based activity assay, we report that IL-36g-activating proteases reside within the lysosome and in the conditioned media of a number of skin-resident cell types, including fibroblasts and keratinocytes. Importantly, using smallmolecule inhibitors we were able to identify the IL-36g-activating protease as cathepsin S and reproduce this processing using recombinant proteins. In a skin equivalent model, IL-36g s18, the main product of cathepsin S-dependent IL-36g cleavage, was shown to induce epidermal changes indicative of psoriatic inflammation. Finally, using lesional psoriasis samples extracted by tape-stripping, it was demonstrated that both IL-36g and cathepsin S are strongly upregulated in the skin of psoriasis patients, relative to healthy controls or uninvolved skin. Together, these data suggest that the activation of IL-36g by cathepsin S is an important process in the psoriatic inflammatory response.
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Complementary in vitro activity of two compounds on non-histaminergic pathway of pruritus F Lestienne 1 , M Leveque 1 , H Delga 1 , M Aries 2 , S Bessou-Touya 2 and N Castex-Rizzi 1 1 Pharmacology DIV1, Pierre Fabre Dermo Cosmetics, Toulouse, France and 2 Pierre Fabre Dermo Cosmetics, Toulouse, France Pruritus is one of the most common skin complaints, not always with a skin disease associated. Pruritus could hit every age group but its prevalence is high in elderly patients. Itch constitutive of pruritus can trigger sensitisation by histaminergic and non-histaminergic pathways. H1/H4 Histamine receptors stimulation, the histaminergic classical pathway will not be addressed in this study. Indeed, epidermal PAR-2 receptors (Protease-activated receptor-2) activation mediates cutaneous itch directly, not suppressed by antihistamine compound with a specific neuronal stimulation pathway (Davidson et al., 2010) . TRPV1 channel (Transient receptor potential vanilloid 1) can be activated at the skin level by heat, pH and osmolarity modulation, physicochemical effects present during itch. Furthermore, its expression is increased in elderly patients epidermis (Lee YM et al., 2008) . The aim of this work is to evaluate active ingredients to target PAR-2 and TRPV1 activation pathways to inhibit pruritus induction. The use of keratinocytes cell line HaCat allowed us to assess PAR-2 activity after stimulation by trypsin or SLIGKV-NH2 peptide agonist in monitoring Ca2+ flux signals. In this model, Polidocanol showed a significant dose response inhibitory activity after trypsin stimulation and a competitive activity against peptide agonist at the highest concentration. Prucidine-4Ò efficacy was tested on TRPV1 recombinant CHO cell based assay. Ca2+ flux signals modulation was measured after capsaïcin agonist stimulation. Prucidine-4Ò showed a significant dose response inhibition with a full reverse effect. These data suggest that a topical Dermo-Cosmetic product combining Polydocanol and Prucidine-4 Ò compounds for their PAR-2 and TRPV1 inhibitory effects respectively could be useful to protect against pruritus induction.
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Focus on innate and adaptive immunity mediators in a model mimicking atopic dermatitis M Mangier, K Servaes, D Boudier, L Marchand, S Bordes and B Closs SILAB, Saint-Viance, France The pathophysiology of atopic dermatitis (AD) is complex and multifactorial but new insights into the immunological context of AD highlighted the large involvement of the inflammatory component. A substantial synthesis of the cytokine TSLP (Thymic stromal lymphopoietin) by skin keratinocytes induces a pro-allergic Th2-inflammatory response. A Th2 cytokinesinduced amplification cycle of inflammation leads to the decrease of epidermal proteins and the impairment of the skin barrier function. Moreover, the chemokine interleukin-8 (IL-8) has also been associated with the severity of AD. IL-8 participates in innate immune reactions by recruiting immune cells on skin AD lesions. Th2-immune response is mainly a hallmark of acute phase of AD whereas the innate immunity is observed during chronic phase. The understanding of the AD-related inflammation is a growing expectation in dermatology and the use of appropriate intermediary models would be a helpful way to break down molecular mechanisms of inflammation. We developed a reconstructed epidermis (RE) mimicking the inflammatory component of AD. Following the treatment of the RE by a specific inflammatory cocktail (Poly I:C, IL-4, IL-13, TNF-a), ELISA assays revealed a major increase of the mediators of immune response TSLP and IL-8. A treatment by dexamethasone allowed to ensure the relevance of our model. The RE was used as a relevant tool to screen effective molecules dedicated to AD treatment and more especially to the decrease of inflammation. Among tested molecules, Oligofructans (OF) from Ophiopogon japonicus appeared as highly effective to improve AD-related inflammation observed on this intermediary model. After treatment of the RE with OF, ELISA assays revealed a significant decrease of IL-8 and TSLP. With these results, an inhibition of immune responses by OF was identified, associated with an increase of the synthesis of the differentiation markers Filaggrin and Loricrin, suggesting a therapeutic effect of OF in the course of both acute and chronic phases of AD. ABSTRACTS | Inflammation, Immunity and Infection S226 Journal of Investigative Dermatology (2016), Volume 136
